Incorporating evidence-based medicine (EBM) into clinical practice is an important competency that residency training must address. Residency program directors, and the clinical educators who work with them, should develop curricula to enhance residents' capacity for independent evidence-based practice. In this article, the authors argue that residency programs must move beyond journal club formats to promote the practice of EBM by trainees. The authors highlight the limitations of journal club, and suggest additional curricular approaches for an integrated EBM curriculum. Helping residents become effective evidence users will require a sustained effort on the part of residents, faculty, and their educational institutions.
T he practice of evidence-based medicine (EBM) has gained widespread attention as an important competency for clinicians and both undergraduate and postgraduate learners. North American organizations responsible for the standards for residency education, such as the Accreditation Council for Graduate Medical Education 1 and the Royal College of Physicians and Surgeons of Canada, 2 consider evidence-based practice a core competency that accredited training programs must address. Many residency programs, as they struggle to meet new duty hour limitations 3 and implement competency-based education, 4 are undergoing intense reassessment and ongoing redesign. Now is the optimal time to ensure that core educational objectives to meet 1 of the 6 U.S. competency domains, practice-based learning and improvement (for Canadian programs, the CanMEDS domains of Medical Expert and Scholar), are clearly articulated and new opportunities to teach and assess this competency are well-integrated throughout our residency programs. Helping our learners acquire key EBM skills during their residency training requires thoughtful curriculum development. 5 At many institutions, the predominant curricular focus for EBM during residency training has been journal club, a well-ingrained tradition defined as a resident-centered, small-group discussion of research papers. 6 However, there are significant limitations to journal club that may be restricting the development of EBM competency in our learners and ultimately the incorporation of evidence into practice. We will address these limitations and suggest additional curricular approaches to complement journal clubs. As with many educational endeavors, empiric research into specific EBM curricular innovations is limited. 7 Here, we highlight some interventions that offer potential solutions for training programs.
TRADITIONAL APPROACH: JOURNAL CLUB
A recent overview identified 23 articles on postgraduate EBM curricula, with 78% of the programs based on a seminar or journal club format. 8 This tradition may have become ingrained among our training programs owing to ease of implementation, adaptability, faculty comfort, minimal preparation time for group participants, regular provision of food, and a resident-centered approach to teaching. 9 Nevertheless, journal club has important limitations. Traditional journal clubs tend to focus excessively on critical appraisal skills. 6 Heterogeneous studies examining the impact of journal club in postgraduate medical training have revealed inconsistent, small, and/or short-term improvements in knowledge of clinical epidemiology and biostatistics, critical appraisal skills, self-reported reading habits, and use of the medical literature. 6, 8, 10 Self-assessed attitudes toward EBM and incorporation of EBM-related behaviors into clinical practice have shown either no improvement or inconsistent results using a standalone curricular approach. 8 Attempting to improve upon these limitations, many programs have adopted the use of learning packages that contain a clinical case, a relevant article, a critical appraisal worksheet, and subsequent group discussion as to how to use the new information in the context of the specific scripted patient. 9 Small group formats structured on mentored, case-based clinical problem-solving have provided more encouraging improvements in EBM skills and behaviors. 11 However, even this approach to journal club has met with inconsistent results. A controlled trial of emergency medicine residents receiving a year-long, mentored, case-based journal club showed no difference between intervention and control residents in their ability to critically appraise a fabricated paper filled with methodological flaws. 12 Conversely, The Hospital for
Tropical Diseases in London has described success with a 
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journal club that fostered the implementation of changes in management approaches for specific patient problems. 13 Despite modifications to journal club formats, a recent large cross-sectional survey of incoming U.S. chief medical residents over the past 5 years reveals limited self-perceived skills in practicing or teaching in an evidence-based fashion. 14 Perhaps the greatest limitation of a traditional journal club is that this format encourages residents to see EBM as a ''separate'' exercise that is not integrated into daily patient care.
THE EBM COMPETENCIES
Journal clubs' limitations are highlighted when we consider the breadth of competencies that describe an EBM curriculum. These competencies include abilities to: (1) recognize a patient problem and construct a structured clinical question; (2) efficiently and effectively search information resources to retrieve the best available evidence to answer the clinical question; (3) critically appraise this evidence; (4) gain a full understanding of the study results; and (5) integrate the evidence with all aspects of individual patient decision making to determine the best clinical care options for the patient. 15 
BEYOND JOURNAL CLUB: INTEGRATED EBM CURRICULA
A recent overview of postgraduate EBM education emphasized that clinically integrated teaching of EBM is more likely to bring about desired changes in attitudes, skills, and behaviors. 8 Offering multiple EBM interventions in multiple learning venues throughout residency training will facilitate the reinforcement and retention of key skills and behaviors. When residents have the time and opportunity to integrate EBM competencies during real-time patient care, they shift from a paternalistic to a participatory decision-making style. 16 Echoing the results of the recent overview, 8 we believe it is time to limit the emphasis on journal club and to move our postgraduate training programs toward integrated EBM curricula. The standalone formats of journal club or seminars may be useful tools to teach critical appraisal skills and expose learners to new literature in small group settings but they are not a substitute for learners pursuing an EBM exercise to inform the care of their own patients. 11, 17 To this end, EBM education should be broadened across the training program and not limited to journal clubs alone. A 1998 survey of North American internal medicine residency programs revealed that a minority of programs attempted to integrate EBM teaching into real-time clinical venues such as attending rounds, morning report, and the ambulatory care clinic. 18 One advantage of teaching EBM in ''real-time '' clinical practice is that educational opportunities abound to discuss clinical decision making when ideal evidence is lacking. In the remainder of this article, we suggest practical approaches to move beyond reliance on journal clubs alone and to implement an integrated EBM curricular change emphasizing 4 strategies: developing faculty role models as EBM practitioners, integrating EBM into clinical settings (inpatient and ambulatory), integrating EBM into morning report, and assessment of residents' EBM skills and behaviors. In parallel to any of these initiatives, institutions must bring immediate, 24-hour access to electronic resources to the point of patient care. A minority of institutions provide resources beyond MEDLINE for their faculty and trainees, 18 in part because many resources are expensive. However, limited access to electronic resources is a key barrier to the practice of EBM.
19

DEVELOPING FACULTY ROLE MODELS
What trainees observe in their clinical experience, particularly in the practices of respected clinicians, affects their future attitudes and behaviors and influences their career choices. 20 As a result, compelling role models offer critical tools for teaching EBM in any clinical setting. 21 If residents train in an environment in which educators address EBM as an isolated topic, and visible role models demonstrating the utility of EBM in clinical practice are lacking, they will assume that EBM is tangential to real clinical medicine, and thus, deserves only passing attention. 19 Consequently, EBM curricular innovations must address faculty development. Institutions may, however, face substantial challenges in ensuring trainee exposure to high-quality role models. Few faculty may have the requisite EBM knowledge and training and those who do not, may not perceive acquiring these skills as a high priority. 22 Faculty may lack confidence in searching the literature, critically appraising relevant articles, and applying the relevant literature to their patient care. 22 Faculty may experience EBM as a challenge to their expert knowledge or leadership. 19 Without adequate training, clinician-teachers may find it very difficult to devote the teaching time to demonstrate integration of evidencebased approaches. 23 In 1 surgical training program, many of these factors led surgical residents to identify faculty as a significant barrier to practicing EBM. 19 Committed institutions can look to successful models of faculty development programs. 24, 25 One regional faculty development program developed a cadre of EBM educators among New York Internal Medicine residency training programs. 24 The 3 1 2 day workshop included 5 educational strategies: (1) administrative buy-in, as each residency program or library director had to nominate faculty as course participants; (2) priority to training programs that nominated a critical mass of 2 or more physician and librarian faculty; (3) use of a collaborative, interactive, small-group learning model; (4) completion of a commitment to change contract by course participants outlining their action plan for curricular change in their home institution; (5) postcourse support including a website, newsletter, and continuing education sessions. Participants' post-course ratings demonstrated an increase in self-reported EBM knowledge and a desire to implement EBM teaching within their home institutions.
At an individual institutional level, educators at 1 U.S. medical school developed a faculty development program based on a faculty needs assessment. 25 The 3-month course included a pre and postcourse EBM knowledge test, 4 didactic sessions, and 5 small-group meetings with physician and librarian co-tutors. Participants' EBM knowledge improved significantly and self-reported EBM skills remained high 9 months postcourse. 25 
INTEGRATING EBM INTO CLINICAL SETTINGS Inpatient Rotations
Educators have described a number of curricular approaches to EBM teaching in the inpatient setting. McGinn et al. 26 es-tablished an ''EBM attending month.'' Every weekday during a month-long inpatient general medicine rotation, 1 ward team developed an answerable clinical question relevant to the care of a new admission. The team searched the literature, critically appraised their findings, and discussed their results during attending rounds the following day. Surveying the participants at the end of the month, 50% believed that the EBM process had significantly influenced the care of their patients and 75% believed it would change the way they managed future patients. 26 Two studies described the development of a 2-week block EBM elective. 27, 28 In 1 elective, family practice residents attended inpatient rounds, developed an answerable clinical question, searched the literature with a librarian coach, appraised the article, and presented a critically appraised topic (CAT) to the inpatient team. 27 The rotation also included a web-based EBM curriculum and a journal club presentation. Resident satisfaction with the rotation was high, and participants' self-reported EBM skills and behaviors improved.
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A similar elective for internal medicine residents attached the resident to an inpatient team, without direct patient care responsibilities. 28 Another study aided residents' ability to create an answerable clinical question during an inpatient general internal medicine rotation. 29 Team residents received a 1-hour didactic session on building a clinical question using the population, intervention, comparison, outcome (PICO) 30 format, and were given PICO file cards to record clinical questions during patient admissions. During an on-call shift, the chief medical resident reviewed a resident's question cards and encouraged residents to search the literature. Intervention residents demonstrated a 2-fold increase in their use of MEDLINE during the rotation. 29 
Ambulatory Clinic
In ambulatory settings, effective teaching techniques such as the 1-minute preceptor (OMP) are well suited to EBM teaching. 31 The OMP focuses on 5 teaching microskills used during residents' case presentations: (1) getting a commitment from the learner as to the patient problem; (2) probing the learner for their underlying reasoning; (3) teaching a general principle; (4) providing positive feedback; and (5) correcting mistakes. Each of these steps is readily adaptable to EBM teaching, and we can take advantage of nonurgent decisions by turning the precepting moment into a multiple step exercise from question formulation to accessing and incorporating evidence as the clinical care of the patient unfolds over several weeks. For example, Ross and Verdieck 32 describe an EBM curriculum integrated into family practice residents' continuity clinic. Although their approach used a seminar format, the continuous nature of the teaching and its integration into the resident's outpatient experience resulted in an increase in EBM behaviors as recorded during resident-preceptor interactions. The EBM behaviors of the preceptors also increased during this intervention, potentially because of the residents' influence. 32 An alternative approach used the outpatient setting to teach question formulation and information retrieval. Residents spent 30 minutes of protected time during 1 outpatient clinic/wk answering a clinical question generated during 1 of their patient encounters. 33 They received a session on how to construct an answerable clinical question and search the literature, and had access to computer resources and general internal medicine faculty to mentor their searches. The residents completed 68% of their searches, and felt that the information they retrieved helped them in their daily patient care. 33 
INTEGRATING EBM INTO MORNING REPORT
Case-based discussion in morning report leads logically into explicitly acknowledging what is known and unknown and can result in pursuit of the best evidence to inform management decisions. 34 One pediatrics program described an EBM morning report: once a week, an inpatient team identified a clinical question related to their patient, searched for an answer with the aid of a clinical librarian, critically appraised the evidence, and presented their summary during a morning report devoted to their team. 35 Another internal medicine residency program described a slightly different approach. 34 Their evidence-based morning report generated clinical questions based on 2 or 3 new admissions discussed during morning report. The residents subsequently searched and appraised the relevant literature and presented a 1-page summary to the group at the next morning report. 34 Another variation on this approach had clinical librarians attend morning report to undertake the literature search and information retrieval ''real-time'' with the group. 36 Any of these approaches should be applicable to other casebased formats such as traditional morbidity and mortality rounds or patient safety conferences.
RESIDENT ASSESSMENT
To establish whether an education intervention has been successful, and to powerfully motivate learning, the intervention must include learner assessment and program evaluation. There are few established EBM assessment tools and as a result, assessment of our trainees is a challenging aspect of EBM curricula. The available assessment tools predominantly focus on specific skills such as critical appraisal. 6 Developing a competent evidence user involves individual behavior change in addition to the acquisition of a new set of knowledge and skills. Thus, our assessment tools must measure these behaviors in simulated and real clinical settings. Standardized patient encounters during a clinical performance assessment can assess EBM skills. 37 A few studies have used audiotapes in outpatient clinics to determine the frequency with which residents and faculty incorporate EBM principles in their interactions. 32, 38 Others have assessed residents search strategies by directly tracking on-line searches on the wards. 29 Learning portfolios might provide another assessment tool to track changes in residents' EBM skills. 39 Developing valid assessment tools goes hand in hand with improving the quality of research into effective EBM curricula. Using complementary quantitative and qualitative methodologies will allow us to more fully assess the impact of EBM curricular innovations. 7 
CONCLUSION
Many clinicians understand that practicing EBM is aspiring to the ideal attributes of the very best physicians. We must move away from the isolation of standalone EBM curricular efforts (often embodied in journal club) and bring EBM teaching prominently into our direct patient-care realms. Integrated curricular approaches, some of which we have highlighted in this article, offer alternatives to enhance our learners competence as EBM practitioners. Helping our residents become effective evidence users will require a sustained effort on the part of residents, faculty, and their educational institutions.
